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<

o determine whether homispherice swmecialization for

; visunsratial furciicng occurs as predicted from existing
~odels of cerebtral lateralization processes, 1€ participants
were bilaterally »rzsented fac2 stimuli usins a tachisto-
scop2. 3o0oth familiar and urnfamiliar faces were utilized
with a memary and nommemory condition for each. Subjects

mads judromantzs of "same” when faces were identical to each

ct

Terent” when faces were of different persors.
s predicted, &he reaction times to the unfamiliar
memorized Taces were significantly faster when the stimuli
were presented to %the left visual field/right hemisphere.

Reaction times to tre unfamiliar faces also showed a lef:

visual field/rirht nemisphere advantage for judgements of
different but not for judgements of same. No visual-field
differences were found usirg familiar stimuli for either
memory condition or judgement type, indicatins that

different processes may underlie the analysis of the two

stirulus types in addition to the two judgement types.
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ARSTPACT
FACTORS INWLUBNCTING BENMTSIHERIC SPECTALIZATICN

“renda Joyce Royster

"o determine whether hemispheric specialization for

visunspatial funciions occurs as predicted from existing

€

models of cerebral lateralization processes, 1f participants
were bilaterally proscented face stimuli using a tachisto-
zcop2.  Both fariliar and unfamiliar faces were utilized
with a memery and nonmemcery condition for each. Subjects

re

made judramonts of "same” when faces were identical to each
cther and "diffcrent” when Ffaces were of different persors.
Ls nredicted, the reaction tires to the unfamiliar
memorized Taces were significantly faster when the stimull

were presented to the left visual field/ricrht hemisphere.

mes

2

t

o}

trhe unfamiliar faces alsoc showed a lefx

[H

Deaction it

1.
o]

visual field/rirht remisphere advantage for judgements of

éifferent but not Tor judrements of same. No visual-field

differences were found using familiar stimuli for either

menory condition or judgement type, indicatins that

different processes may underlie the analysis of the two

stiralus typres in a2ddition to the two judgement types.
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TACTCORS INFTLUENCING HEMIDPHERIC STRCTALIZATICH

“he recenrch concernins the functions of the cerebral
hemivonheres of the Yroin ivdicates that the right hemisphere
IRy I specialized for visrospatial processing while the
leof: hemiaphere (1) is specialized for verbal or logical

nwfermation processing (Geffen, Tradshaw, & Wallace, 1971;

[¥N

roscoviteh, Jeullien, & Christie, 197€; Strauss & Voscovitch,

1987 ). Rirht hemisphere specialization for visual material

3]

has teern snhown frequently vibth faces (Leehey, Carey, Diarond,

C

S Cann, 10778 Rigzelatsi & "uchtel, 1977; Rizzolatti, Urilta,
& NPerluccni, 1971) and witr dizcrete arrays (Pradshaw, Tates,

19755,

3
)
4
(0]
-y
6o}
C
3
N

Pfunctioral acyrmetry of the brain's hemispheres is
alsc reflected in the perfcecrmance of patients exhibiting
damace te the temroval and parietal lobes of the 3TiH.
Narrinstorn and James (1967) have rcported face recocnition
“rpairments in paticnts with RH damage but not with patients
ravine LE damare. Yin (197C) also reported similar findings.

iiowever, no* all studies find the RH to be responsible
for superior face recornition (Ellis & Shepherd, 1975;

arz’ & Berliuecchi, 1977). Turthermore, studies using other

types of spatial siimuli revort no differences between




either hemisphere (Mardyck, Tzeng, & Wang, 1978). Given
there cbserved differences in results, the present research
propcses a systematic investigatlior desirned to clarify
gevoral aatipuities in the field. 7The studies to ve
roviaowed arce primarily limited to thoce employing faces

as viacuospotial stimull.

“he lmpcitus for this research was supgested by a study
conducted by Hardyck et al. (1978) who found that different
axperirental rrocedures apreared to moderzte the results.
Iardyck et a'l. ctate that the presence or absence of
heminpheric differences are systematically associated with
tne tyre 27 ecyperimental contexts employed. then studies
have uged a limiterd number of simple stimuli repeatedly

for many trianlg, the typileal hemispheric differences are

foundi. Irn contrast, the few pubtlished studies whose
experirental procedures used new information on each trial

have Tound no nemispheric function differences. In order

c+

o systenatically examine the effects of hemispheric
lateralization on cornitive processing, Herdyck et al.
conducted a zeriec of experiments using Chinese characters

as visuospatial stiruli and their English equivalents as

“he ciiruli fer thelr first experiment were 9€ words
in Crinece and thelr Enerlish “ranslations. Using fluent
Chinece-Tn~lirk hilinruals as subjects, 32 pairs of
Chinese-Er~lish stimuli were presented tachistoscopically

to tva left vicual field/risht hemisphere (LVF-RE), right

W"' T ! Ao e s 4 ke § Tait i RS ABR L e e
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o Fiqnly familiar. Since no storage supposedly takes
plare when now information iz introduced irn each trial,
totn hevrisphrores &lcould be egually competent at recognizing
Thocn o when row Taces are rresented on each trial.

Adie ond Dhevperd (19750 conducted such a study using
ciell risht-tanded subjects.  The stimuli were 3¢ Temale
paooatrarhs with 18 stimuli each presented tachistoscopically
e e LVTSRE and RUVE-LH. Un half of the trials the stimulus
Jma owas feliowed hy an identical one, for the remainder,
the Cacont ace wes different. Subjects verbally responded
Cone TD T Jaenn were identical, and "different” if faces
¢l oot makeh ore another. A second variation inverted the
e Lo Lent Yin's (19700 typethesis that the RY is
irnnd o sirvospatici pavterns in general.  The
coc LG Dnowsd no evidence of interaction hetweew field of
tiern arnd fuce orientation and thus are conaistert
with the Yardvek ev al. (1978) hyrothesis.

Tawaver, since Fllis and Shepherd (1975) used an
ovrasure luration of only 19 msec, it is unknown whether
“re varticivants actually viewed the stimull as faces.,

i nad been surgested by Lechey et al. (1978) that the 15
mooc exposure was insufficient to allow enoush depth of

cssingt to occur (Craik & Lockhart, 1672). The preseant

-
‘Y
o}

bl

sxpoerirment will test the Fardyck et al. hypothesis usines
rew otimulus material on each trial. However, the exposure

duration will ensgere the stimull are viewed as faces.,

fert T v T e Ao ied
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Rizzolatti, Umilta, and Rerlucchi (1971) conducted a
stuiy showiny an experimental method and findings which
also could be consistent with the hypothesis of Hardyck et
al. (1973). Durine the face discrimination task, 12 subjects
viewed four Yaces (twn with positive and two with necative

expressions)

that sppeared 11 times over 164 trials for ecach
of {Tour secoions.  Jhe stimull were projected on a screen
for 100 ruec and the particirants were inctructed to press

a key at the aprearance of rositive stimuli. Pecause

=y}

izzolattl et al., used a small numter of stimuli cver a
freat number of trials, the obtained resul®ts showed the
presence of a LVF-RI superiority for the speed of response

to faces. 'ris result arain is concruent with Hardyck el

~ 1
[y}

4

oT{en, Uradshaw, and Wallace (1971) also ohtained =

LVR-RID superiority vsing reaction times wren five faces

were tachistoscopically presented for 80 trials. Participants
memcrized one face ten minutes before the start of the
-

experimert., A5 a reninder, the memeory face was projected

n the center of the Tield for 1 sec followed by one of the

[

five test faces presented either to the left or right of
fixation for 140 msec. Participants made judsements c¢f

"saue”

or "differert” by pressing ore of two response buttons.
“hese findings are consistent with the Hardyck et al.
hypothesis since the experimental method included a small
number of stimull over a great number of trials and the

typical LVP-2H ostorage occurred for the faces that were

memorized throurshout the evprriment.




‘he difference betweer experimental procedures that
repoeatedly use few stimuli and one that uses new stimuli

on each irial appears to be the resultins LVF-RH storage

of the faces that had been memorized durin: the course of
the exveriment.  'he presert experimental desisn will
inelade a memory factor not throush the use of repetitive
ctiruli, hut by degsirsmnating faces to be memorized by the
participantes befere the start of the experiment. TIf the
reaction times for memorized face stimuli indicate the
smevr~ence of lateralization of hemisphere function, then
these findin~ s will be corsistent with the storare

“ordyek et al. (1978).

zzolattl and Puchtel (1977) conducted a reaction
tire exterimsont with face recomiticn to test their
nyvoachaesin shnat cornitive prrecocses may bte more lateralized
inoren thon o in oworen. Tigcht malegs and eisht females learned
*¢ racornize black and white photosraphs of four faces {two
with pocitive and two with necative facial expressions).
Faces were vrojected on a tangent screen either to the
LY or V-1 and participants responded by pressing a
ey only whoen two of the Taces were positive faces.
Farticipantc were ;"iven four blocks of 40 trials for a total
of 17C triale. Uenns for eoach subhject were aversced across
ceccions,and data analysis showed that males consistently
chowed siynificantly faster reaction times to face stimuli
vresented in the LV¥-RI!, emales showed no such
laoteralization, with stimuli presented to bhoth the LVIF-RH

and RYP-1Y btalngy recoonized equally well., Since 1be female




rarticlpants showed no lateralization of hemisphere
furetioniry, these findings are not in complete support

of the Hardvck et al. hypothesis that ILVF-RY storage should
occur when stimuli are repeated over many trials. However,
tre ~ender differcuces have not been consistent. Patterson
ard “radshaw (1975) and DPradshaw, ates, and Patterson
{1977 ) have not found sex differences in hemispheric
rrocessing when visuospatial gtimuli were used. Tt is
irtorestirs to note that Fatterson et al. did fin4d that

faces nresented in tne LVIP-RH were responded to significantly

o

stcr than facen pre<ented in the RVF-LKE when a total of
Cour faces were usz? in two blocks of 64 trials. Bradshaw
et z.l. acmessed hemicrheric processin~ of visuospatial
23in dizerete arravs of circles, squares, and

trievrlens; trorefore, no direct cormparison can he made

usins the Pardyek ¢t al. hypothesis. The present experirent

will Ffurther Investirate sex differences under varying 3

[=n

exper

rnental’. conditions (i.e., the effects of repetition of

or

stimili over mary trials versus the effects of stimuli
zhowr. only once) to determine the extent to which cornitive

mechanisms are lateralized in males and fermales.

[

n 1977, tarzi and Berluvcchi conducted an experimen®
rrocucing results at variance with the hypothesis of

Uardyck e%t al. Because famous faces were uced as stimuli
(the faces were well-known to theparticipants and presumably
in s*orare), this experimental procedure can be equated, and

therefore ccmnared to, procodures using repetitiocus stimuli.
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Yarzl and PBerlucchi used 32 right-handed males and

rrojected 80 different slides of famcus faces onto a screen.

e

Forty slides were projected to the ILVF-RH and RVF-ILH for
400 mzec, and the participants identified each face by
vertolly stating its vroper rame. After the presentations
in the two visual fields, the participants were shown the
dos in eentral vision for recornition. Marzi
and Ferlucchli's results chowed a RVP-1F superiority using
fanmnour faces that were hishly familiar to the participants.
heo» renulbs ceorniract with effen et al. (1971) who had
subjrcts momerize unfamiliar faces producine a LVF-RH
superiority.
linee Tarzi and Rerlucchi's famous faces were not
stored in the nredicted RH, the study sucgecis that both
emiccheres store fzaces, but differ in the type of face that
iz stored (Tamiliar versus unfamiliar). nen the memorized
face is urfamiliar, RI! storagre occurs and when the memorized
face iz familiar, Lil storage results. Since the type of
stimulus, faniliar and unfamiliar, seem to moderate where
Ftorare occurs, the present experiment will provide two
types of stimulus materials: familiar material using famous
Taces and unfamiliar material usins faces unknown to the
rarticipants,
flthourh the atove research appears to be rather

disparate, there are enough regularities to suggest

several hypotheses:

(1) T7f tre cornitive processes of males are more lateralized

han females, ther the reaction times for males should be

y mded 3 . B P DG IV CJ7) AR
T s et bt
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sherter and show more visual-field dominance (Rizzolatti et
al., 1977).

{2) Since tre faces in the memory condition for familiar
and unfamiliar types of stimulus materials were memoriged
before the suiart of ({he experiment, the rcaction times

shonld bte shoerter than those for the nonmemory condition
where no stirmuiug was shown more than once.

(3) Judiements of snme should yield statistically faster
reaction *times tharn ‘udremerts of different (Pradshaw et al.,
107¢; Mardyek et al., 1978).

(L) Tt is exrected that for unfamiliar faces, none of

which are specifically memorized, reactior times will
indicate totinr hemisrheres cqually competert at the task
(W1lis el al., 1974, lardyc’ et al., 1978).

(") “er “ar: e faces that are memorized but are unfamiliar
to the participanta, a 1VF-F'T supreriority should emerge E
as a result of stora-e (leffen et al., 1971; Rizzolatti et
al., 1971).

{£) if type oi ctimulus matorial makes a difference, then
familiar face stimuli should yield an overall RVFP-1}
superlority with chorter reaction times Tor memorized faces

than for normenorigzed familiar faces (Varzi et al., 1¢77).

o or2 ha

&

yvel systematicallr investirated each of these
hypoiheses 4 the zrome experimental design., In order to
cla~’ Ty the literaturec, the present study was desisned

to test each of ther.

B S T s s P I T TR L ETT Rt LS S . . L kit 8T B md R e A e
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Sixteen volunteers, eicht male and eirht femrale

University of West Florida students with a mean are of

20,4 (3

1K

= 10.7), were each paid 5 to participate in the

exparinent All participants were first screened for

handcdresge and visual souity.

Only those persons assessed

o A

as ¢iron~ly risrht-hand 4 on the basis of a guestionnaire

(Frerman tulhavey, 1976), and whose parents and siblircs

aors nobt classified as left-handed or ambidextrous, were

relected e varticirate in the experiment. l!articipants

~lso had corrected or uncerrected vision that was at leacst

2¢/22 25 detcrmined by a Snellen eye chart test.

ApLoratur ]

Stiruli were unilaterally presented usirg a Scientific

Irototype ZD-channel tachistescope (model 220C) and the
latency fror cnset of the test stimulus was recorded to
the rearest millisccond. A response panel consisting of
two "uttonr, located at the midline of the participant,

stopred the timer o that the response times and judgements

could be recorded “or each trial.

16




Figure 1. Examples of stimulus combinations appearing
in the eirht test conditions: (1) familiar target faces
for judfements of same, (2) familiar target faces for judge-
ments of different, (3) familiar ncnmemory faces for judge-
ments of same, (4) familiar nonmemory faces for judgements
of different, (5) unfamiliar target faces for judgements of
same, (€) unfamiliar target faces for judgements of
different, (7) unfamiliar nonmemory faces for judgements of
same, and (8) unfamiliar nonmemory faces for Jjudgements of
different.




PiFure 1 shows examples of stimulus combinations for
each of the eight test conditions. Each test condition
included 10 pairs of faces for a total of 80 stimuli: 40

~

for the familiar stimulus materials and 40 for the

unfamiliar stimuli. Within each of the familiar and
unfariliar types of stimulus materials, there were 20 pairs
of ‘nces for a memory condition and 20 pairs of faces for

a nonmemery condition. FEach of the 20 pairs of faces in
both the memory and nonmemory conditions was compcsed of

10 judgements of same and 10 judrements of different with
five pairs ¢f faces reing shown in the T.V7-RY and RVF-LF
for ~ach judrement tyne.

Jevenly diftercont pictures were used to develop the

atovo stirull: 39 for the familiar and 35 for the

1~

urfariliar sti

=3

wii. ithin the memory condition, five
rictures ~f famens persons (familiar stimuli) and five
;iciures of unknown rersons f{unfamiliar stimuli) were used
i varyin- corbinations to produce five pairs of faces
requirics otvements of same and five pairs requiring
dirferent for each LVF and RVF condition.
itrin the monmemory condition for the familiar and

arilinr stimuli, 30 pictures of famous and unknown
nerceng were uzed to produce five judgements of same and
five judrements of different for each visual--field

condition. For judrements of same, 10 different pictures

were required : five presented in the LVF and five presented
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in the RVF. Tor judrcements of different, 20 different
plctures were required: 10 presented in the LVF and 10
presented in the RVP.

All of the faces in the familiar condition were
comprised of famous persons who either currently hold
prorinent positions and are featured in the daily news
media, or hold pepular reputations due to their acting
atilities ard frequent appearances in the television or
motion picture medias. All of the faces in the unfamiliar
condition were similar with respect to general age,
expressicn, and lack of outstanding features, such as
mlasses, unique marks, mustaches, or beards.

'he faces were actual tlack and white photographs of
equal numbers of male and fermale faces. All pictures in
211 conditions were similar and included the face and hair.
“hey were, however, trimmed at the neck to eliminate
clothing variations as distincuishing characteristics. The
picture size for all face stimuli was 2.50 ¢cm X 3 em. For
judrements of same, the pictures were of the same person
in all cases; however, one of the pair was a reverse image
of the other. ¥or judsements of different, the pictures
were of different pcrsons ard different poses.

ffach stimulus was placed on 12.5 cm X 10 cm cards and
consisted ol twe faces, one above the other. They were
counterbalanced in Lerms of top and bottom locations and

were placed elther in the LVF or RVF., All stimull extended

2.2

APa

cm to the left or right of fixation, thereby cubtending
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a visual ancle of 3.27 desrees from fixation to the

creometric conter of the stimuli. Tairs of photographs in

the 2V and [LVF were set 445 derrees of vertical visual angle
aktove and below the central {ixation point.
Lrocadure

“ach participart received 40 trials both in the
ramtitar and unfamiliar typs of stimulus condition for both

memny and nonmerory conditions. This resulted in 80 trials
for sach subject. In the menory conditior, participants
wore ~iven five facos (either familiar or uwnfamiliar) to
study For five minutces before the actual Testing rerman. To
faces were committed to memory, the

partizipansa were asked to roint to the memory faces that

wore vresent amorne ive arrave of nine faccos.,  Tf the

narticipant tailed to identify any of the Tive memory faces
frer the arrays, an additional five minutes were ~iven tc
resturdy *he pleturcs and ilhe practice trials using the
arreye were administered arain. Participants also received

10 practice *rials woines the memory faces to fTamiliarize

with thae precedure that was used in the actual

-
0
3

experiment. “'he pairs of test faces were presented to the
UF-0 or BVA-LH, and the participants' task was to make a
Judrerert mame”if both facer were the same, cr 'different:if
Yot Ffaces were different from each other. f4he participants
were informed that they would be shown famous faces when
assicred to the fariliar type of stimulus condition, and

faces that were unknown to them when assirsned to the
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unianiliar type of stimulus condition. Half of the male

and female perticirants received the faniliar stimulil

Tirst and helf received the unfamiliar type of stimuli first.
Bach “rianl beran with the participant viewine a

nre-exposure fleld conmictiny of o 12.75 om X 10 ¢ card

with a »lack tixatlon voint at its center. DPrior to each

“rinl, the experimenter said, "Tixate" to alert the

-3
s
o]
T

Leirmant to fixa*e the center gpace and press both
roseence tustons in preparation for a stimulus card. The
Stirnius cara was Tiashed For 150 mgec elther to the left
et okt o0 Tixation, and was fellowed immediately Ty the
roturn 07 tae pre-zupcsure field. Onset of the stimulus
wrii,ocred foelectroric timer which stopped when tne
rarcizipan, releascd btovh Mittone located at his or her
midline. All participants were insiructed to relcase bcth

s -

tutions wher trhey noad decided which judesement to make. e}
avelid the problem of one hand or hemisphere leadinr,

%S released both buttors simultareously with the
thumt of each hand. “he pariicipnnis were then instructed
1 PR P - s ey Y i3 3 ol 3 - " . " . "
Lo vtate vercally irelr judgsement of U"same' or "different”.
If tre purticipant rade an error on any trial, the trial

wag .ot included in the data analysis. There were 40

crnt of the familiar and unfamiliar conditions

ot
3
o
[
I
—
o
b
P]

in which memory and nonmemory items were presented in a
ronruio-randor order with egual numbers of stimull for

visnal fiela of presentation and for type of judrement.

PR R I SR VIR T A R 1

i
1
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‘he ¢+vi~uvlil for the normemory items in the familiar
Wd unfamiliar conditions were balanced and no picture, or
atirulue palrn was stown more than once. "he stimuli for
isnnl~Tield wans btalanced oo that stimuli oririnally secen
inotone LYV or PUTwere viewed in the opposite visual-field
Cor taly ef the particivanta.  The stimulus pairs for the
wap ooy lTtemn owere clhown only once in each visual-Tield

ooriluicn.,
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ATDDISCIEITON

hoere wo o cis comparicons that were of interent
“Lloowln s tro Llterature review.,  In order to determine
wrioh o test roars di "fered frem oone another, COrthneonal

~ e “ee . T T iy A oC i —~ N N . "
oo te urirn Natia Tiirk, 1008) wore used alb opo= 0§

rx P lerorcoen
Viree 1Y resculiito of citvdies ernloyirve Sex az o a

varoarle tav s Tad o conflistine roeasults {Tradshaw ot al.,

LaT s T nerean L Tradehaw, 1979 Rizzolattli 4 Tuenhtel,
1IN P e Interccticos to rote that in this exveriment
e CirTerareac were found between males (L= L5865 and 0D

= J010) ant females .5¢1 and D = .017).

R S S PR U
GrmorL LI lI2rences

Jorpariagon of the reaction times for fhe mevory and

1

rorzerory eonditicons within cach of the types of stimulus
conditiora chowed no statistical differences.  For the
familiar tyoo of siimuli, the memery condition showed a

mean af L5607 130 = ,014) and the nonmemory cordition

vielicd a mean of 271 (3D = .0C1). TFor the unfaniliar

RN

;timuli, the merory condition yielded a mean of .552 (3D =

015 ard the nonmerory cordition a mean o .572 (0D

J

1
=
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s
—
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Tilrure 2,

function of memory condition:s, visual-field, and stimulus

familiarity.
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"hese firdings were unexpected since the faces in the
memory condition for each of the familiar and unfamiliar
types of stimulus materials had been memorized by the
participants before the start of the experiment.

gud-cment Differences

1ol

Tt was thourht that judcsements of 'same”would yield
sta*tistically faster reaction times than judsements of
‘different” (Fradshaw et al., 1976; Hardyck et al., 1978;
Yosceviteh et al., 1976); however, the results showed no
cdifferences tetween judsements of ‘same” (¥ = .558 and SD =

.012) and judrements of '"different” (¥ = .5fC and SD = .016).

Unfamiliar "aterial and Visual-Field Effects

“he nexi comparisnns involved the prediction that
for the unfamiliar type of stimuli a LVF-RH superiority
would emerve as a result of ihe memory reguirement. Also
hypothesized was that the reaction times for the unfamiliar
faces in the nonmemory condition would show either visual-
field-hemisphere competent. Tifure 2 shows tha' this is
rrecizely wrat occurred,

Tor the ronmescory condltion i the ur Tnmiliar iype
-t etimuli, both the LVA-RY (¥ = .574 and 3D = .011) and
the 2V7-1LF (7 = ,57C and SD = .014) were equally adept at
rroc2sein” the stimuli. Also, the RVF-LF for both the
memory condition (I” = .563 ard SD = .011) and nonmemory
condition (I = .57C and SD = .014) showed no differences.
Fowever, when the unfamiliar stimulus material contained

a memory factor, the LVF-RH (M = .541 and SD = .009)




M-«m‘:..h. P “

20

shows significantly faster reaction times than the LVF-RH
for the nonmemory condition, t (14) = 2.27, p .01.
“herefore, the memorized or target items were handled
sisFrificantly faster in the LVF-RY than the nonmemory items
which were chown only once in the same visual fiell.

Pamiliar Materinl_ond Visupl-Field Effects

or the last cosparison invelving the familiar type

of =timuli, the hypothesis stated that a RVF-1F superiority
cshonld emerre for hoth the memory and nenrmemory conditions.
FYowever, Tigure 2 shows tha*t no differences were ‘ound

botwaen the 1VP-RY (1 = ,5€2 and 5D = .024) and the RVF-LH

)
ASA)
2
2
b}
3
~
jo
9]
i

52 and SD .009) for the memory condition. For the
nonrormory coadition In the familiar type of stimulus material,

Sho LUR- (1= 572 and SD o= L010) is alrest equal to the
i A

A

A five-way analysis of variance (BYD T2V) was performed
on tre mean recaction times for each subject (sex, type of
stirmulus material, memory condition, visual-field condition,
and type of judrement), with repeated measures on the last
four facters. OCince several analyses have already been
periormed on the data, the rcader is cautisned that the
ATOVA 1is internded for use as a descrirtive tool rather

thar for jpurncoaes of seneralization.

"he five-way ANOVA indicated that the only main effect |

to reach sirnificance was the memory condition, F (1,14)

3.0%, p = .G07, with the mean for the overall memory

e i
A rament 1 p B RO+ dpe kel e e e e e YL e e e SRR
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Figure 3. Neau reaction times across subjects as a
function of stimulus familiarity, visual-field, and type

of judgement.
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condition (.555) being greater than the mean for the
nonmemory condition (.572). Cf the interaction effects,
the only one to reach acceptible levels of significance
was type of stimulus material X visual-field X type of
judrement, ¥ (1,14) = 10.40, p = ,006. Tirure 3 shows
that Tor judrements of 'same’, both the LVF-RH and RVF-LH
processed the familiar and unfamiliar stimulus material
equally well, with tests for Least Significant Difference
(Kirk, 19€8) indicatins no sifnificant differences between
them. However, for judgements of Wifferent, the LVF-RH
(.550) processed the unfamiliar stimuli sirnificantly
faster than it did the familiar type of stimulus material.
Pests Tor simple effects z2lso revealed that the unfamiliar
stimuli oo vrocesand glind Tleantly fagter in the LVF-RF

(.550) than in the RVF-LH (.575) for judirements of

Hy

different. Tt aprears that for judrements of "different,
Type of stimulus material may make a difference: The LVF-
RH did better at processing the unfamiliar material than
the familiar material, while the RVF-LH apreared to process
both equally well.

Zrrors were present in 4.849 of the total number of
trials. Chi-Square analysis indicated that error rates
for memory and nonmemory conditions for both familiar and

urnfomiliar types of stimuli were evenly distributed across

visuval fields.
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A _Iriorl Comparisons

As reported carlier, studies using unfamiliar stimuli
either possessed a memory condition where a small number
of Taces were repcated over many trials, or a nonmemory
condition whcre no repetitien of the stimuli occurred
(Yardyck et 2l., 1%78). Thus, a hypothesis was formulated
stating that a condition using unfamiliar stimulil with a
nemory requirrsment weuld yield a LVF-RH superiority and

that the unfaniiiar stimull without any repetition of

siimull would Ye preocessed egually well by both hemispheres.

5 predicted, the results did indeed show these differences
and do support the hypothesis of Hardyck et al.
Hardyck et al. (1978) interpret these results as
reflectin- differences in storage locations rather than
differences in cornitive processing in specialized

hemispheres. <Yhen a memory factor is introduced, the

stimuli (if 1hoy are unfamiliar) are stored in the RH and are

referenced as it is needed. However, if new stimulil are
introduced on cach trial, no storage occurs and either

hemisphere prccesses the material.
t i

N
kOS]




"'he levels of processirg theory offer another way

of explaining these results. When the stimulus is unfamiliar,
contains no meanin~ful material, and is shown once with
no repetition, it is viewed in terms of brightness and
contrast and processed very superficially along the
continuum. Recause the face matches hold no meaning, and
no onpertunity is given to attach any meaning (nonmemory
condition), either "emisphere can handle these simple face
comparisons. FHowever, when subjects are exposed to the
same stimull repeatcdly, a stable representation is
cenerated in memory. As a result, the stimuli are processed
deeper alon~ the continuum and a LVF-RH suveriority emerges
(loscovitch et al., 107€).

inforturnately, neither the hypothesis of Hardyck et
al. {1678) ror the levels of processing theory (Moscovitch
et al., 1976) can explain the results obtained for the
familiar type of stimulus material. To maintain consistency
with these latter studies, the results should have shown
a hemisphere superiority (either left or right) for the
stimuli in the memory condition. Noscovitch et al. (197¢)
used famous faces (the Reatles) for stimuli and attained a

LVF-R

T

{ advantage for their processing. Marzi and Berlucchi's
(1977 ) results show a RVF-LK superiority for their famous
faces,

"here are several possible explanations as to why
no visual field differences were found with the familiar

stimuli. In the Marzi and Rerlucchi (1977) study, each
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stimulus was presented for 400 msec to either the LVF-RH

or RVF-LH and verbal recognition was required at that time.
After the presentations, each subject was again shown the
same faces in central vision for prolonged inspection and
recoynition. Noscovitch et al. (1976) uscd an exposure
durction of 300 mscc for their famous faces. The stimuli
usecd in the present experiment were shown for 150 msec

and verbal recornition was not required. Ferhaps more time
is required for the analytical processing of facial
features, a stratersy which "atterson and Pradshaw (1975)
hypoihesize leads to a RVF-LH superiority. Ferhaps verbal
repreosentation of familiar ¢t'wull is necessary before a
QV™-11 guperiority occurs (levy, "revarthen, ¢ Sperry, 1072).
At zny rate, studiec ecmploying famous faces are few and no
patitern is distinfFuishable from reviewing such a limited
numrer cf studies.

Tos* Heoe Testing

"he difference tetween the judgements of same and
different are very interesting; however, the reader is
arain czutioned concerning the exploratcory nature of the
AlICYA post hoc tests. Noscovitch et al. (1976) propose
that different processes may underlie same and different

Judeernentz. Tn the " ozmcovitch et al. study, rhotographs

and caricatures for each of the Peatles were projected
to either visual field compesing a homogsenous response
condition and a mixed response condition. Results showed

a LYV7-RY superiority for the mixed response condition
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only. 'These results were interpreted as partial support
for the idea that homogenous responses are handled at a
different, lower-level analysis which either hemisphere
cen handle. The mixed responses generated a stable memory
trace which 1s present at the later stages of the information
processine continuum, where the specialized functions of
the cerebral hemispheres supposedly operaie (Moscovitch

et al., 127€). Tt would be interestins to determine if
hemicsvhere asymmetry emerges for difficult decisions but
not “or simple matches with the use of vertal stimuli.

If lateralization cccurs for the more difficult matches,
then the specializecd functions of the cererral hemispheres
operate only when the succesaful completion of a complex
tagk is requireaed.

"he levels of nrocessines theory can explain why a
perceptual asymmetry was found for judrements of 'different’
for unfamiliar stimulus material. However, why did no
remicrhere suneriority emerge in the familiar stimulus
condition for judrements of Cifferent”™? Certainly a stable
memory trace was formed for these faces which were
rresurmably already in storare and reinforced by the additional
nemery requirement. “'he difficulty in explaining these
results are only confounded when one attempts to review
studies employing judrements of 'same"and "different"

Variable and conflictins results are shown for the

judrements of same and different. Pradshaw et al. (1976€)

.

have reported a IVF-R!Y superiority for judgements of
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‘different”"but not for judgements of "same" when two elements
in an array matched and one differed. Tatterson and
Aradshaw (1975) found a LVW-RH superiority for judgements
of same and a RVF-LH superiority for judgements of "different"”
for tne processing of pairs of schematic faces. Ceffen,
“radshaw, and Wallace (1971) found no differences between
"samc” and 'different’ responses indicating that the LVF-RH
superiority was maintained for btoth types of judgements.
Since no other study has employed both familiar and
unfamiliar stimuli under memory and nonmemory conditions,
there are no findinss in which to compare the present
results. Literature employing famous faces as stimuli are
alsc few in nunber. At any rate, there appears to be a
adifference be*ween familiar and unfamiliar type of stimulus
materials and where the processing and storage occurs for
each. There are also differences (at least for unfamiliar
stimull) between memory and nonmemory conditicns where the
memory factor is crucial for the emergsence of lateralization
effects. Of equal importance are the judrements of 'same”
and Wifferers which have yiclded consistently dissimilar

results throughout the literature.
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